Chemical modification of bacteriophage T4 deoxynucleotide kinase. Evidence of a single catalytic region.
The mechanism underlying the unusual specificity of bacteriophage T4 deoxynucleotide kinase, which catalyzes the phosphorylation of 5-hydroxymethyldeoxycytidylate, dTMP, and dGMP, has been investigated by chemical modification of the protein. Pyridoxal 5'-phosphate inactivates deoxynucleotide kinase by modifying a single lysine out of the 17 per monomer. Lysine 10 has been tentatively identified as the site of modification, although the possibility of mutually exclusive reactive residues has not been eliminated. Diethylpyrocarbonate also inactivates the enzyme, suggesting that histidine plays a role in catalytic function. With either reagent, the three activities are lost at equal rates, supporting the contention that one active site is responsible for the exclusive phosphorylation of three dissimilar deoxynucleotides. These studies also identify two distant regions of the primary sequence that are likely to be closely associated in the active region of the folded protein.